Abstract. The effects of changes in slope gradient on deposition processes and 9 architecture have been investigated in different deep-sea systems both in modern and 10 ancient environments. However, the impact of subtle gradient changes (<0.3°) on 11 sedimentary processes along deep-sea fans still needs to be clarified. The Ogooue Fan, 12 located in the northeastern part of the Gulf of Guinea, extends over more than 550 km 13 westwards of the Gabonese shelf and passes through the Cameroun Volcanic Line. Here, 14 we present the first study of acoustic data (multibeam echosounder and 3.5 kHz, very-15 high resolution seismic data) and piston cores covering the deep-sea part of this West 16
inherited salt-related structures and the presence of several seamounts, including 23 volcanic islands, result in a topographically complex slope profile including several 24 ramps and steps. In particular, turbidity currents derived from the Gabonese shelf 25 deposit cross several interconnected intraslope basins located on the low gradient 26 segments of the margin (<0.3°). On a higher gradient segment of the slope (0.6°), a large 27 mid-system valley developed connecting an intermediate sedimentary basin to the more 28 In this study, the 3.5 kHz echofacies have been classified according to Damuth's 189 methodology (Damuth, 1975 (Damuth, , 1980a Damuth and Hayes, 1977 ) based on acoustic 190 penetration and continuity of bottom and sub-bottom reflection horizons, micro-191 topography of the seafloor and presence of internal structures. 192
The twelve Küllenberg cores presented here were collected during the cruise 193 MOCOSED 2010. Five of these cores have already been presented in Mignard et al. 194 (2017) ( Table 1) . Visual descriptions of the cores distinguished the dominant grain size 195 (clay, silty clay, silt, and fine sand) and vertical successions of sedimentary facies. Thin 196 slabs were collected for each split core section and X-ray radiographed using a SCOPIX 197 digital X-ray imaging system (Migeon et al., 1998 
Sedimentary facies 210
The classification in five sedimentary facies used here is based on photography and X-211 ray imagery, grain size analyses and CaCO 3 content ( Figure 5 , 
328
In the abyssal plain, the area of the elongated tongue noticeable on the backscatter data 329 presents different echofacies. Based on the 3.5 kHz profiles, it can be subdivided into 330 two main domains. The upstream part, at the outlet of the mid-system valley, is 331 characterized by multiple aggradational stacked transparent sub-units from 10 to 332 30 meters thick are visible on the seismic lines (Figure 12 ). The downstream part 333 presents is characterized by echofacies (II) associated with hyperbolic echofacies (V). 334
On the edge of this tongue, high-penetration bedded facies (I) is dominant. Facies V' 335 forms some patches on the seafloor and correspond to seafloor mounts. 336
Facies V and IV are also present and form lenses around the island of Sao-Tomé and 337
Annobon. 338
Based on previous studies and core samples, we speculate the following links between 339 echofacies, type of sediments and associated depositional processes: 340 -Bedded facies (I, I') are commonly associated with alternating sandy and silty 341 beds (Damuth, 1975 (Damuth, , 1980a (Gaullier 344 and Bellaiche, 1998). 345 -Rough and bedded-rough facies (II, II', III), as described in Loncke et al. 2009, 346 are attributed to coarse-grained turbidite (Damuth, 1975; Damuth and Hayes, 1977) . hyperbolae (V) are commonly associated with deposits generated by debris-flow 363 (Damuth, 1980a (Damuth, , b, 1994 . 364 365 5 Interpretation and discussion 366
Sedimentary processes along the fan 367
The Ogooue Fan could be classified as a delta-fed passive margin deep-sea submarine 368 fan according to Reading and Richards (1994) . However, analysis of sub-surface data 369 (bathymetry, acoustic imagery and 3.5 kHz echocharacters) reveals a great variability 370 of sediment processes in the different domains of the margin, controlled by variations 371 in slope gradient and the presence of seamounts (Figure 13a) . by fine-grained sedimentation: hemipelagic deposition and dilute turbidity currents that 405 can be carried over the shelf into the canyon heads. These sedimentary processes do not 406 cause significant erosion in the canyons (Thornton, 1984) . In the southern part of the fan, channel F transports sediments southward (Figure 13d) . 534
At 2,200 m water depth, a transparent echofacies appears associated with the pathway 535 of this channel. This echofacies suggests that sediment transported by this channel might 536 be partly deposited in this area by turbidity current overflow. This channel might also 537 be associated with a depositional lobe; however, the area covered by the MOCOSED 538 survey does not allow us to image it. 539
The Ogooue Fan among other complex slope fans 540
The Ogooue Fan develops on a stepped slope (Prather, 2003) 
